ABSTRACT WEIBULL, CLAES (Central Bacteriological Laboratory of Stockholm City, Stockholm, Sweden). Plasmolysis in Bacillus megaterium. J. Bacteriol. 89:1151Bacteriol. 89: -1154Bacteriol. 89: . 1965Sucrose solutions stronger than 1 M caused plasmolysis in Bacillus megaterium strain M, whereas concentrated NaCl and KNO3 solutions were ineffective. In plasmolyzed cells, mesosome bodies were found in pockets between the cytoplasmic membrane and the cell wall. After plasmolysis, the cytoplasmic membrane appeared as a triple-layered structure, a "unit membrane." Plasmolysis did not markedly influence the viability of the cells.
A detailed electron microscopic study of plasmolysis in a gram-negative organism, Escherichia coli, was carried out by Cota-Robles (1963) . The present report deals with the same phenomenon as manifested in a gram-positive organism, Bacillus megaterium. Electron microscopic observations of plasmolyzed cells of B. subtilis have been reported by van Iterson (1961) , Ryter and Jacob (1963) , and Ryter and Landman (1964) . Reviews on bacterial plasmolysis in general have been given by, Knaysi (1951) , Mitchell and Moyle (1956) , and Robinow (1960) .
MATERIALS AND METHODS
Organism and growth conditions. Bacillus megaterium strain M (Baumann-Grace and Tomcsik, 1957) (1958) , and embedded in Epon 812 (Luft, 1961 In 2 M sucrose, plasmolysis occurred instantaneously, or nearly so, and remained unchanged for at least 24 hr. Sucrose solutions of a concentration less than 1 M were not effective, nor were saturated KNO3 or NaCl solutions. Phase-contrast microscopy revealed that the protoplasm of the plasmolyzed cells decreased in size by about 50% upon plasmolysis (Fig. 1) . Usually, the protoplasts of one cell chain assumed the appearance of cylindrical, rounded, or dumbbell-shaped bodies separated from each other by less-dense regions. When plasmolyzed cells were fixed with formaldehyde and transferred to a medium of low osmotic pressure, the protoplasts retained this appearance but regained much of their original size. Figures 2 and 3 show sections of unplasmolyzed cells. Usually, the mesosomes of these cells were located rather centrally in the protoplasm (Fig. 2) . Sometimes, however, there were indications of a connection between a mesosome and the cytoplasmic surface (Fig. 3) . A cytoplasmic membrane clearly differentiated from the rest of the protoplasm was not observed. As can be seen from Fig. 4 and 5, plasmolysis markedly changed the cell structure. The cell wall became thinner and more distinctly stratified. The cytoplasmic membrane appeared as a triple-layered structure (two electron-dense layers surrounding a less dense one) at several points widely separated from the cell wall. This membrane, however, always adhered closely to the rest of the cytoplasm. As a rule, spherical bodies appeared in the pockets formed between the wall and the cyto-
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plasmice mnemibrane. Bodies of the samie al)learance were seenl l)y Fitz-James (1964) and Moyle, 1956) . It is of interest in this connection that cells of B. megaterium, strain M, could not be plasmolyzed with strong salt solutions, whereas such solutions were effective in the case of other Bacillus spp. (Knaysi, 1951) . Robinow (1960) reported plasmolysis of B. megaterium cells in 25%o NaCl solutions, but probably he did not use the M strain. The shrinkage of cells of this strain accompanying plasmolysis was appreciably greater than that noted in other B. megaterium strains (Mitchell and Moyle, 1956; Robinow, 1960) .
As evidenced by the studies of Cota-Robles (1963) and by the present investigation, plasmolysis causes a retraction of the cytoplasmic membrane from the cell wall in E. coli (gramnegative) as well as in B. megaterium (gram-positive) . Perhaps invaginations at the sides of the rod-shaped cells were found more frequently in the latter organism. A much more striking difference is, however, that mesosome bodies were not found between the cell wall and the cytoplasmic membrane in plasmolyzed E. coli cells, whereas this was the rule in B. megaterium cells that had undergone plasmolysis. This suggests that mesosomes of gram-positive and gram-negative bacteria are not strictly comparable organelles, a view supported by the work of Vanderwinkel and Murray (1962) on mesosome-containing cells of B. subtilis, Spirillium serpens, and E. coli.
Another difference between plasmolysis in B. megaterium and E. coli is that plasmolysis in the latter organism is of a more transient nature, as is also the case in the gram-negative organism Proteus vulgaris (Taubeneck, 1955 appears as a triple-layered structure ("unit membrane") only in plasmolyzed cells. However, this structural change, like other morphological alterations accompanying plasmolysis, does not affect the viability of the B. megaterium cells. Similarly, Taubeneck (1955) found that P. vulgaris cells that had undergone plasmolysis were able to divide. ACKNOWLEDGMENTS I wish to express my sincere gratitude for facilities put at my disposal at the Rocky Mountain Laboratory. I also wish to thank T. Mohri and T. Weibull for skillful assistance.
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